INTRODUCTION {#sec1-1}
============

Stress has touched almost all professions posing threat to mental and physical health. Work related stress in the employee, consequently affects the health of the entire organization.\[[@ref1]\] National Institute for Occupational Safety and Health, part of U.S Department of Health and Human Services, states that "job stress, now more than ever, poses a greater threat to the health of workers and the health of the organisations".\[[@ref2]\] Interest in professional stress research is growing primarily because of the increasing incidence of the adverse effects of profession on psychological and physical health of emplyoees.\[[@ref3]\] IT company jobs are known to be more competitive and stressful because of their nature of work like target achievements, night shift, work overload.\[[@ref1]\] Also software development process is a learning and communication process requiring greater interaction with the clients, deep understanding of the business process, and insight into technological innovations. These situations puts pressure on the professionals resulting in professional stress.\[[@ref4]\] India being a forerunner in the IT industry with lakhs involved as IT professionals. There is an urgent need to understand the dynamics of the IT professional stress and its associated psychiatric morbidities so as to prevent it from assuming epidemic proportion. No available study has been done in India which screened and associated professional stress, risk for developing depression and harmful alcohol use among IT Professionals.

Objectives {#sec2-1}
----------

To screen for the prevalence of professional stress, risk for developing depression and harmful alcohol use among software engineers.To study the association between professional stress, risk for developing depression and harmful alcohol use.

MATERIALS AND METHODS {#sec1-2}
=====================

This is a cross-sectional online study. Screeing questionnaires were used to identify software engineers who are professionally stressed, those who are at risk for developing depression and those with harmful alcohol use. This survey used Snowball technique of sampling. Study was conducted specifically on professionals working in an IT firm with the designation of software engineer. To enable data gathering, an online survey website was utilised. Participants were explained the objectives of the study and only those who gave consent were given the option to take up the interview. Subjects who reported to be on psychiatric treatment were excluded. The interview link was sent to the software engineers working in different parts of India. The subject\'s name, company they work for, and the city of working were left optional to maintain anonymity and facilitate unbiased reporting. A total of 129 completed interview were obtained at the end of the study.

Measures used {#sec2-2}
-------------

Professional life stress scale:\[[@ref5][@ref6]\] It is a screening tool developed by David Fontana in 1989. It contains 22 questions which screens for professional stress by assessing various domains of profession like work load, work environment, rewards etc. The scoring range is between 0 and 60. Subjects who scores upto 15 are considered 'not stressed'. Subjects with scores of 16 and above are considered to be stressed, and based on higher scores further classification of severity is given. In our study we have used this questionnaire to rule out the presence or absence of professional stress. Hence subjects with the score of 16 and above are considered as stressed and those with the score of 15 and below are considered as not stressed.

Center for epidemiological studies depression scale (CESD):\[[@ref6]--[@ref8]\] The 20-item CESD (CESD-20) is a screening questionnaire developed by Radolff L.S in 1977. Its components cover elements related to depressed mood, feelings of guilt and worthlessness, helplessness and hopelessness, psychomotor retardation, appetite loss and sleep disturbance. Responses capture the frequency of feelings and behaviours over the past 7 days and are rated on a 4-point scale ranging from 0 (rarely or none of the time) to 3 (most or all of the time). An overall score is calculated by summing the scores and ranges between 0 and 60. Higher scores suggest greater levels of depressive symptoms. A score of 16 or higher has been used extensively as the cut-off point for high depressive symptoms on this scale. A cut score of 16 or greater is recommended for indicating depression in the previous week. In our study we have considered those subjects with the score of 16 and above as those 'at risk' for developing depression as our study was designed only to screen and no diagnostic startegies were taken.

Alcohol use disorders identification test:\[[@ref9]\] The World Health Organization\'s alcohol use disorders identification test (AUDIT) is a reliable and simple screening tool which is sensitive to early detection of risky and high risk (or hazardous and harmful) drinking. AUDIT incorporates questions about the quantity and frequency of alcohol use in adults. A score of 8 or more is associated with harmful or hazardous drinking. In our study subjects who scored 8 and above are considered as those with harmful alcohol use.

Statistical analysis {#sec2-3}
--------------------

Both descriptive and inferential statistics were employed in the present study. Contingency coefficient tests were applied to study the association using SPSS for windows (version 16.0). Further Odd\'s Ratio\'s were calculated for risk estimation.

RESULTS {#sec1-3}
=======

General characteristic of the population {#sec2-4}
----------------------------------------

A total of 129 subjects participated in the study. Out of them 77.5% were males and 22.5% were females. Male:Female ratio was 3.4:1.

Based on age distribution: 27.9% of the study sample were between 22 years and 25 years, 62% were between 26 years and 30 years, 9.3% were between 31 years and 35 years and only 0.8% above 36 years. Majority of the study sample were between the age of 22 years and 30 years.

Based on duration of work as software engineer: 3.9% of the study sample had work experience as software engineer for \<6 months, 15.5% had work experience between 6 months and 2 years, 36.4% between 2 years and 4 years, 27.1% between 4 years and 6 years, 17% were working as software engineer for \>6 years. Majority of the study sample had work experience of \>6 months.

Based on marital status: 70.5% of the study sample were single at the time of interview, 21.7% were married and 7.8% were committed but not married. None reported to be in a live-in relationship.

Results of professional life stress scale {#sec2-5}
-----------------------------------------

51.2% of the study sample was found to be professionally stressed at the time of the interview.

Gender: 51% of the male subjects and 51.7% of the female subjects were found to be professionally stressed.

Age distribution: 33.33% of those subjects between the age of 22 years and 25 years, 63.75% of those between 26 years and 30 years and 25% of those were between 31 years and 35 years were found to be professionally stressed. Significant difference was noted (*P*=0.003) in the distribution of professionally stressed individuals based on the age. Subjects between 26 years and 30 years of age had the highest prevalance of professional stress.

Duration of work as software engineer: 40% of those with work duration of \<6 months were found to be professionally stressed, 35% of those between 6 months and 2 years, 53% of those between 2 years and 4 years, 65.7% of those between 4 years and 6 years and 40.9% of those above 6 years of work duration as software engineers were found to be professionally stressed. No significant difference among the groups was noted even though increase in the prevalence of professional stress with increasing duration of work was observed.

Marital status: 51.64% of those who were single, 50% of those who were married and 50% of those who were committed but not married were found to be professionally stressed.

Results of center for epidemiological studies depression scale {#sec2-6}
--------------------------------------------------------------

On screening for depressive symptoms 43.4% of the study population were found to be at risk for developing depression at the time of the interview.

Gender: 39% of males and 58.6% of females were at risk for developing depression.

Age: 36.1% of those between 22 years and 25 years, 51.2% of those between 26 and 30 years and 16.6% of those between 31 years and 35 years were found to be at risk for developing depression. Though no significant difference (*P*=0.07) was noted among the age groups, those between the age group of 26 years and 30 years were found to be at higher risk for developing depression.

Duration of work as software engineer: 20% of those working as software engineers from \<6 month, 30% of those working between 6 months and 2 years, 53.1% of those between 2 years and 4 years, 48.5% of those between 4 years and 6 years, 31.8% of those above 6 years of work duration as software engineers were found to be at risk for developing depression.

Marital status: 43.9% of those who were single, 35.7% of those who were married and 60% of those who were committed but not married were found be at risk for developing depression.

Association between stress and at risk for depression {#sec2-7}
-----------------------------------------------------

68.2% of those who were professionally stressed were at risk for developing depression whereas only 17.5% of those who were not professionally stressed were at risk for developing depression. Significance was noted (*P*=0.000).

Using odd\'s ratio we found that subjects who were professionally stressed had 10 times higher risk of developing depression compared with those who were not professionally stressed \[[Table 1](#T1){ref-type="table"}\].
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Results of alcohol use disorders identification test {#sec2-8}
----------------------------------------------------

39.5% of the study sample reported that they consume alcohol. On interpretation of AUDIT score of 8 and above as harmful alcohol use, 14% of the study population were screened as having harmful alcohol use.

Association between subjects who were stressed and with harmful alcohol use {#sec2-9}
---------------------------------------------------------------------------

45.45% of those who were stressed professionally consumed alcohol compared to 33.33% of those who were not stressed. No significant difference was noted when just the alcohol consumption was compared between those who were professionally stressed and those who were not. But on using AUDIT interpretation, harmful drinking was present in 22.7% of those who were professionally stressed compared with 4.8% among those who were not stressed. Significant difference was noted (*P*=0.003).

Subjects who were professionally stressed had 5.9 times higher prevalence of harmful alcohol use compared with those who were not professionally stressed.

Association between subjects who were at risk for depression and with harmful alcohol use {#sec2-10}
-----------------------------------------------------------------------------------------

Alcohol consumption was present in 39.28% of those who were at risk for developing depression and 39.72% of those who were not at risk for developing depression. No significant difference was noted when just the alcohol consumption was compared between those at risk and not at risk for developing depression. But on using AUDIT interpretation, harmful drinking was seen in 23.2% of those who were at risk for developing depression compared with 6.8% of those who were not at risk for developing depression, significant difference was observed between the two groups when harmful drinking was compared (*P*=0.008).

Subjects who were at risk for developing depression had 4.1 times higher prevalence of harmful alcohol use compared with those who were not at risk for developing depression.

DISCUSSION {#sec1-4}
==========

In our study sample males were more in number than females. Other studies on IT professionals reflect similar findings. Studies in Europe reported that females accounted for only 25% of the technology professional and it was found be 20% in U.S technology workforce. The gender difference may be largely due to cultural and social influences.\[[@ref10][@ref11]\] Because of the variety of roles that women assume -- wife, mother and caretaker during the peak periods of their professional and academic carrier, it might lead them to opt professions which are less time consuming and less stressful unlike IT profession.\[[@ref12]--[@ref14]\]

Among 129 subjects 66 of them (51.2%) were found to be professionally stressed. This high incidence of stress among IT professionals was observed in previous studies too. In an online survey done among South Indian software engineers reported that 32.4% of their study sample to be distressed and 8.1% had severe pschological stress.\[[@ref15]\] Another study done on IT professionals in Delhi reported that 35% of their study subjects to be stressed.\[[@ref16]\] Study done on women IT professionals in Chennai reported 55.22% of their study subjects to be experiencing moderate levels of stress, 28% of the study subjects had high overall stress and 1.6% had very high overall stress.\[[@ref17]\] Job stress is a common workplace problem experienced by all professionals irrespective of their nature of work; however, this phenomenon is more common in professions that are driven by deadline. Software organisation is one such sector, which is affected profoundly by this challenge, and professionals serving these organizations are often under high stress. IT profession is characterised by various factors that can lead to increased stress like constant change in technology, client interaction, fear of obsolescence, family support, long working hours, work overload etc.\[[@ref18]\] This profession is also known to be volatile and faces the problem of lack of job security and the need for constant upgradation of skills to remain marketable. Thong and Yap in their study opined that though pay structure is relatively higher compared with other sectors, the working conditions in the IT Profession is becoming more and more stressful.\[[@ref19]\]

When professionally stressed individuals were assessed based on the age, significant difference was noted, with the age group of 26-30 being highly stressed compared with other age groups. Study done among IT professionals in Pakistan reported similar findings that age group between 25 years and 28 years to be highly stressed compared to other age groups.\[[@ref20]\] This age group is under the transition from single to marital status and along with their already existing possibly stressful daily job chores they have to adapt to marital life. Role overload as most of them will be promoted to the post of senior software engineers in this age group and the need to cope with changing expectations at work and family place adds to the presure. This age group is also involved in pursuing further education, thus adding to the burden. The above factors can be some of the possible explanations for the higher prevalence of stress in this age group.

Professional stress was observed to increase with increase in experience, i.e., duration of work as software engineer. A similar finding was reported by an earlier study that, increase in experience as IT professional increased the incidence of professional stress. High stress observed among employees with more years of experience can be due to more responsibility. Now, new employees are given better training and are introduced to the profession in a phased manner which might help them to adjust and cope with the profession better. Hence the results in our study might be affected showing lower stress levels among younger employees compared to their senior counterparts who were not introduced into the profession as the current new employees.\[[@ref17]\]

Screening tool used in our study to identify those at risk for developing depression found out that 43.4% of the study sample were at risk for developing depression. Various other studies have studied depression among IT professionals using other tools. One study done among Delhi software professionals reported that depression was present in 8% of their study sample by Zung rating scale and 6% by Hamilton scale.\[[@ref16]\] A medium level of depression was reported in 84% of IT professionals in a study done on female IT professionals in Chennai.\[[@ref17]\] The higher percentage of those who are at risk for developing depression in our study can be explained by the presence of higher percentage of subjects who were professionally stressed.

When statistical analysis was done to find the association between those who were professionally stressed and those at risk for developing depression, results showed 68.2% of those who were professionally stressed were at risk for developing depression compared with only 17.5% among those who were not professionally stessed. Using odds ratio, we found that those who were professionally stressed had 10 times higher risk of developing depression. Many studies have reported higher incidence of depression in those exposed to professional stress. In the study done on IT women professionals in chennai, it was found that depression was positively associated with overall stress of the professionals and also showed that overall stress found to have significant association with depression among employees.\[[@ref17]\]

Etiological research has demonstrated a strong relationship between professional stressors and adverse health outcomes, notably cardiovascular disease and mental health disorders.\[[@ref21][@ref22]\] Use of computers has been observed to result in physical and mental health problems such as blood pressure and mood disturbance. The usual observed effects of the stress caused by human computer interaction at the workplace are increased physiological arousal, somatic complaints, mood disturbances, anxiety, fear, anger, and diminished quality of working life.\[[@ref23][@ref24]\] The relationship between stressful life events and development of mood disorders in vulnerable subjects has long been established.\[[@ref25]--[@ref27]\] As suggested by animal and human studies, biological mechanisms explaining stress leading to depression involve the dysregulation of stress hormones, i.e., glucocorticoids.\[[@ref28]\] Persistently-elevated stress hormone levels may have direct neurotoxic effects on the brain, particularly in the hippocampus and can induce down-regulation of the glucocorticoid receptor, which impairs affect regulation.\[[@ref29]--[@ref31]\] Neurotrophic and Neuroplasticty hypothesis implicate stress as the major etiological factor in causing depression.\[[@ref32][@ref33]\] The interaction between stress and the molecular, cellular, and behavioural changes that attend the development of depression like state are becoming increasingly similar. Increasing appreciation of the effects of stress on the mechanisms of neuroplasticity clears that there is an intimate relationship between the stress, the mechanisms of neuroplasticity, and the pathophysiology of depression.\[[@ref34][@ref35]\] Psychological mechanisms include feelings of helplessness, which may result from individuals' perceived inability to influence their stressful and uncomfortable working conditions.\[[@ref36]\] Behavioural mechanisms linking work stress to poor mental health might include an inability to engage in leisure activities and to maintain strong social networks.\[[@ref37]\] All the various explanations point out that stress significantly increases risk of developing depression by adversely influencing the human body in many ways. Our study finding that professionally stressed IT professioanls at 10 times higher risk for developing depression can thus be understood in the light of the above research findings.

In our study females were at higher risk for depression. Studies have found that work family conflict (i.e., work interference with family or family interference with work) is experienced more often by women than by men. Depression is found to be one of the most consistent and strongest outcome of work family confict.\[[@ref38]--[@ref41]\] In the Indian context with women being expected to handle household responsibilities as primary responsibility, women software engineers might experience more work family conflict increasing the prevalence of risk for developing depression women population.

In our study, subjects who were professionally stressed had 5.9 times higher prevalence of harmful alcohol use compared to those who were not professionally stressed. We did not come across any published data done on IT professionals associating professional stress and harmful alcohol use during our literture research. Many other studies done on other professionals have found that professioanl stress increases the risk of harmful alcohol consumption. Using longitudinal data, Crum and colleagues reported that men holding jobs that were high in demands and low in job control were more likely to develop either an alcohol abuse or alcohol dependence disorder than were men in jobs that lacked one or both of these two job stressors.\[[@ref42]\] Vasse and colleagues reported that high work demands and poor interpersonal relations with supervisors and coworkers were positively related to anxiety, which was positively related to average weekly alcohol consumption.\[[@ref43]\] Grunberg and colleagues reported that work pressure predicted higher average daily alcohol consumption and problem drinking among people who reported that they typically drank to relax and forget problems than among people who did not drink for those reasons.\[[@ref44]\] Simple cause effect model, mediation model, moderation model, moderated mediation model are among the various models described to explain stress leading to harmful alcohol use.

Also we found that subjects who were at risk for developing depression had 4.1 times higher prevalence of harmful alcohol use compared with those who were not at risk for developing depression. No available study was found on IT professionals associating risk for developing depression population and harmful alcohol use during our literture research. Many other studies have found significant relation between depression and harmful alcohol use in other population. Sherbourne found higher rates of current and lifetime alcohol abuse and/or dependence in patients with depression 6% and 19% respectively.\[[@ref45]\] Grant found higher rates of current and lifetime alcohol problems in the patients with depression, 21% and 40% respectively, compared to those without depression, 7% and 16%.\[[@ref46]\] Many models and theories have been put forth across various studies, depression is found to be consistently associated with a higher prevalence of harmful alcohol use.

Limitations of the study {#sec2-11}
------------------------

It is a cross-sectional studyOnly screening questionnaires were usedStress can be due to many factors, in our study screening was performed only for professional stressNo other causal factors for stress and risk for depression were assessedSince depression is multifactorial, we have not looked at other possible triggering factors other than Professional stressHarmful alcohol use is not further differentiated into abuse and dependance.

CONCLUSION {#sec1-5}
==========

This study is unique as three different factors i.e., professional stress in IT professionals, risk for developing depression and harmful alcohol use were screened and association among them were studied. Since our interview sample contains professionals from various companies from different cities, it can be considered that the study sample was representative of IT professionals from across India. Our study showed that 51.2% of the software engineers are professionally stressed and are at 10 times higher risk for developing depression. Among software engineers we found that harmful alcohol use was much higher in professionally stressed and in those at risk for developing depression compared with their counterparts. India being a forerunner in IT segment, its continuing growth largely depends on its employees' mental and physical health. Such higher rates of professional stress, risk for developing depression and harmful alcohol use among software engineers could hinder the progress of IT development and also significantly increase the incidence of psychiatric disorders. Preventive strategies like training in stress management, frequent screening to identify professional stress and depression at the initial stages and addressing these issues adequately might help the IT professionals cope with their profession better without affecting their lifestyle and health.
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